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mm 



m&m i ] tib— ( i ) 




(CH 2 ) n (X) 



m 



(i) 



$ tix vat * «k ^ v nm&m&m u n » o ~ 6 <D&m 

[^*^2] ifffa*nvy-;i/ge$SflsH:2- (a-D-y;i/ntf^y 

) *^;i/-2, 5, 7, 8-f h7^^^n7>-6-t-^ 2- (/3-D 
-#9* htf^y 2, 5, 7, 8-rh5^ fjl ^nv>-6- 

*--;k 2- (/s -D-^;i/* h77; *^;i/-2, 5, i, s-^h^ 

*^)i#w?y- 6-?t— ;i/£fc&2- (a -d-vw 

2, 5, 7, 8 --x- h^*^;i/? nv>- 6 -^--;ve$)€>»*^ifB^(5D^W 

[ft 3 ] Tk&mMT- & z> m&m i s. t=. m. 2 taao^^MMo 

[if #£4 ] ^JtM^R&fe <fc^)!l5MTfeS»^ 1 ~ 3 fB«©£Jt^ 
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[000 1] 

[0 0 0 2] 
[&3fc©i*fl5] 

m*<DX b I^X^tt^-T^o $%ftM (#IC2 9 0~3 2 0 nm<om 

#±mmmm rmummummi ¥£&miz>*- 1 9 9 2^1 oji 1 

fi\ ^5 6 7-5 7 6 K) o #ic, j£¥^V>M^atcj: J&%(cjg<^IRA 

Thomas S. Kupper etc. :J. Clin. Invest. : 
V0I8O, August 1987, 430-436) 0 if>r bJM>(?>$&1% 

Zbmtfi&zfcto. mm (wasting) #«l j:^ 

[0 0 0 3] 
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mm&ft y ta-t yzf&UMf&fr^mmm^ bvy* ^^©as^astt^s: 3\%m 

ZWim^MffiZmmk-tzztizJ: y, 35-^k7^n>«« 

tl X V ^ 5 (3D =r *e $> o o 
[0 004] 

7- 1 1 8 2 8 7#^#, #W¥9-2 4 9 6 8 8 1 1-212 

[0 0 0 5] 

imwtfm&: v £ e> £ t %> urn 
*»Wtt±ffifle*s«f©^-rsiaiHj*jcjs**s*ifc*>©-e*y, -e©Bi&i: 

[0 0 0 6] 
[0 0 0 7] 
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ttzmoz Steffi© &mmmtrm&{tis* &m®mitzm±v'&2>m 

[0 0 0 8] 

xftmoib o ©tea) sm\*. mmf&ftz~mmmT~sm'tz>7k&mwh:'?2> 

[0 0 0 9] 
[0 0 10] 

BPt3, Tffi— «5£ (l) 

[0011] 



[0 0 12] 

[fc£u r 1 , r 2 , r 3 fejci^R 4 itm-^r^tm^^mm^r=. 
iti&mr^jum^m^. r 5 «tk^m^ <g&y;i/*;i/«a: fetter*/ 

[0 0 13] 



[ft 2] 
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*^;i/-2, 5, 7, 8-rh7^f;i/^D7>-6-t-^ 2-(£-D- 

ii^v h 2, 5, 7, 8-fh7^^?a7>-6-t 

2 - (1S-D-7^?N77;^) ^f;i/-2, 5, 7, 
f;i/^DY>-6-^-jl/it[i2- (a-D-^y J if 1 ? J *^JV-2 
, 5, 7, 8-7 L h^^5 1 ;i/^DV>-6-^--;i/T*feSB&fH^Jt^M^Il:^€) 

o 

[0 0 14] 
[0 0 15] 
[0 0 16] 

[0 0 17] 
[0 0 18] 

[0 0 19] 

ItfgB-fiS^: (1) iCfcl^T, R 1 , R 2 , R 3 , R 4 fc«ktfR 5 ©iBRT^^r 

^iiibtn ^iIWi~8, b<tti~6©<BRT;i/^;i/«^<k< 
, M3.«> x^/ns, ynvf;i/S, -f v ^"n tf;i/«. zf*-/u& >fv 

zf^jim. s<y^)vm. -fy^>f;i/S, ^2/;^ 

R 5 ©<£RT^;b»ilLTl±, l£i?iM^8t# 1 ~ 8 . L < ft 1 ~ 6 ©{gjJRT 
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, iS^V h-x, 73-^, dri/n-^., 7i»;-^ 

, r^ify-x, y^fv-x. Dtf;-;*, rn-^, r;i/hn- 

tttefty s//H£, b < ttiiauGmKtf i-io ©<Bttrs//i/3ST?iKifc3*i,T 

V>T%<fc^. n&0~6. ^*L<til~4©Sff5tT?fe»;, ml±l~6 

, $?i;L<ttl~3©^8[-e&.5. — «5£ (1) ^£*iS*ov7-;i/f3*t# 

©jj* l/V^M£ ITS, 2- (a $//!/) 5, 7 

, 8-fh7^f;^07>-6-t-^ 2- (0 -D-;*f5* Mf^>f $//!/ 
) **\JI/-2, 5, 7, 8-fh7^f;b?D7>-6-t-^ 2 - (0 - L 
--7 3 / ^^;i/-2, 5, 7, 8-rh7^f^/i'D7>-6-t- 

2- (a-L-7A;if7;^) 5, 7, 8 h^^T^l/ 

i?D7>-6-t-;K 2- (0 -D-^fS/nif^/ 5, 7 
, 8-f h7^fi^D?>-6-t-iK 2 - (/? -D-^;i/r3tT^7 

^^;i/-2, 5, 7, 8-fS7^^;i/^nv>-6-t-^, 2 - (0 -d - 
7;i/^h77;^) ^f;i/-2, 5, 7, 8 — r- h^^^;!/^ a^>- 6 
-;w 2- (a -d-v>/ fcf^y *?-;i/-2, 5, 7, 8 -fh7^f 

[0 0 2 0] 

#»iBCMv>e>ftS* nvy-/bBB«ttHu Mx.tf4#H&¥7 - 1 1 8 2 8 7# 
4#g§¥9-2 4 9 6 8 8 ^1 1-2129 1 *4**KlflB*©;fr 
&fCj:»J> TiH-iK^; (2) : 
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# 



[0 0 2 1] 



Mb 3] 




(CH 2 ) n OH 



(2) 



[0 0 2 2] 

^ (fc£TU R 1 , R 2 , R 3 , R 4 , R 5 &Tfni*mmnmmT*2bz>) 
&^<z>##TK: J KjS;3ii\ 2 -MSlT;i/=i-;i/©2^(Z)7K^*ic*f-bT#M^ 

mm) . 

[0 0 2 3] 

t*> 1-43755 1-49135 ^ikm^izmmztifc 

Q ^fCiUfSI^^T^S. ifcfc, MAtf, — «5£ (2) ift, R 1 „ R 2 , R 

-;wi, a - hzi7ain-;i/(Z)^nv>^(Z)2^©^>f ^;i/^^;i/3j<dp^;i/S 
■e*#l<**ifc«3fifc^"r* 6-t: Kn^fS/- 2, 5, 7, 8-^h^*^;i/*n 
V>- 2 -*/I/3l?>K rbDD^n (Trolox) j ) Sr^MfrffcU 

^ 9 A T ;i/ ^ — V 2* <D # tE T fc £ V * x *? x ^ ;i/ X - ^ ;i/ tfr -ejjj |g£ jtfcfgflt 31 -r s Zl 

[0 0 2 4] 
[0 0 2 5] 
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(1) 2-«gir;i/=i-;i/tca-^T*^;i/i3-^^a$:^-a-$-e€>^ : 

(a) v^h-^A^vM^fh^t-^OY^I/h^'J nffiKttVT\*<* - t? 
;i/n (ct-glucosidase, EC3. 2. 1. 20) &f£J8£ 

Saccharomyces sp. ) fijfe© a — >f Jlni/#—-g > jfr y 
;i/S«X^^tt^0D-9-y^nv-r-feX ■teUlfji/x. (Saccharom 
yces cerevisiae) fc3fc(Z> a - S/^-if. 
ttggCDy^^;!/^;!/^ — #- (Aspergillus niger) ffisfc© 
a-yj\*nt/#—M* mnUMnmU^.^^t^<D^yitjU-7^ iZXjR (Sacc 
haromyses sp. ) fijfe© a — £\H/r2 1?» (SI GMA 

) # — -f — h (Bakers yeast) ftjfetf) o-^3i/^ 

-if, /tmi(Bacillus) ft5fc<Z)ct - */^f— g^pWT&ti 

So 

(b) Br^ttM^^fct«^lCMbT«4 - a -tfJVliJ b^yx?3L^-H ( 
4 — a— D— glucanotransferase, EC2. 4. 1. 25) 
& fl^M £ i± -5 Zl £ # M * b V x „ 

[0 0 2 6] 

(2) 2-tir;i/3-;u:a -M-£T*$Obn-;*^*£fcliv;i/h*-y rf«g 
v;i/h*-y nj»ttJR», Rt&^fcfcts/^n^^hy > (a, /s, 7 ) 

teZizMUTaisPu^irX hVflfJUlJ ai^-i? (c y c 1 o d 

extrin glucanotransferase, EC2. 4. 1. 19 

V-fe ^ >JX (Bacillus macerans) U^f^r 

X ynt-??^ 7X (Bacillus stearothermop 

h i 1 u s) m&<Di/Wr*X b V Z/VfriiJ h7>^7i7-l ^ODffitC 
il^f-r-U #A (Baccillus megaterium),^ 
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V-lrzL^yx. ATCC 9995 (Bacillus circu 
lans ATCC 9 9 9 5 ) &&<Di/? Df^^ h V > Vfrfi J V 9 >X7 
a: ^ - if & if##tf *l£ 0 
[0 0 2 7] 

(3) 2-s^r;i/=i-;i/iCi8 -M&x*>niu-xf%mzm&2i£z>m& 

□filCMLTSjS - ^l/3j/^f-^ (jS-glucosidase, EC 3. 2 
. 1. 2 1) Sr^S-ftSZt^liHA. 

(b) y >ift#<ET©"fenif*-^K:^f LTtt-tntr*-^ jftxjfty^-if ( 

cellobiose phosphorylase, EC2. 4. 1. 20) 
[0 0 2 8] 

(4) 2 -ii7;i/3-;K:a-^fA7^ h-^«S&Jie-&S*S»-& : 
(a) * y tf^--^.^fcl±^7-r y-:*&£*tC*fLT«:a -jf^9 hi/#-H ( 
a-galactosidase, EC3. 2. 1. 22) &f£M£-£r£ £ 

[0 0 2 9] 



(5)2 -ff&T/l/n-^lc/s -M&x-iJ^Z h-X383S&Jg^S«i 



(a) h— *&£;*tc2ifLTte/S (/!-galactos 
idase, EC3. 2. 1. 23) SflUSSii* £ LV*. 

(b) r=y\f:j jtf^Z $y&¥izMLTi*^> K- l, 4 - 0 -if ^9 z-r—V 

(Endo — 1, 4 — 0 — galactanase, EC3. 2. 1. 89) $: 
Awaits Lv*. 
[0 0 3 0] 

(6)2 -fir;i/3-;w:/3-^7 7^ h -;*£§S£M-S-£-t±£^-£- : 

(a) */a*U 7 y fcf*-;*fc£*lC#LTW: Wt>S/3.-? 
^ — -fe*(levansucrase, EC2. 4. 1. 10) Srf^M ^itS 31 1. 

(b) t/3«glC*fLT&/3 -7 A/9 V7 <5 J */ # -M. (/i-f ructof ur 
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anosidase, EC3. 2. 1. 26) £fMg£-fr£ Zl iltfM'k LV>„ 
(c) -f 5? U >fct*tC*fLT«:>f * U hh^>;*7jc^-i£ (inul 

in fructotransferase, EC2. 4. 1. 93) Srf^M $ 

[0 0 3 1 ] 

75F^K^S*l5„ ««i^©^*na^tt, 1~50 (v/v) %T? 
fe»J. 5 — 3 5 (v/v) LV>„ 

[0 0 3 2] 

xfe©ffi#^©t>©#&<, ^K&Yil/h-Xt-feS. «g©iSS8: 1 ~ 7 0 
(w/v) %, L<&3 0 — 6 0 (w/v) %T'fe5. pHt£4. 5~7. 
5. $?£L<&5. 0-6. 5T*&£„ fiffrfilttl0~7 0t, *J£ L < 1* 3 

fit, z.tih<D3km*®.m-* zmmAmz* v&wzovzzLt&^oitv** 

[0 0 3 3] 

0Ux.tf, — IBsS (i) *©m# i T'Ss^nv; n-? 



ffifE^F 2 0 0 0-3 0 
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„ ^in-r^^^©^tti-5 o (v/v) %, ^tKttra^m 

[0 0 3 4] 

, t) &*f*w£ b<#tf ^tiSo i«ai~7o (w/v) %, #£b< 

tt5 — 50 (w/v) %tfe5„ pHtt4. 5 — 8. 5, ftlkV<l$5. 0 — 7 
. 5^&£ 0 10 — 7 OTC, L<&3 0 — 6 OTCffeSo &J&B£ 

l^li 1 - 6 0 Bf|^, fib<{i2~5 0l|TOS. -fib, Zltl^CD^li^M 

-if (ec3. 2. i. 3) zm^Tj&m-t&z.mz iot, — (D *<z> 

2 0 — 7 0*0, ftlt L<tt3 0 — 6 OTCT'feU, jKJ&B#l^te0. 1~40|^ 
f^l<ttl~2 4Hra5. fib, 3tiej©^#tt^M-r§^©4lCj: »J 

mwz&vzo ±my)vnT$ ; 5-i£w l m&(Dm*. xad c*;i/:#y;i* 

[0 0 3 5] 

(1) tfi©m**2T*fee^n > v'y-;HB«i«cS:#S^lC«, ±mnm 

(l) tcfctf&mtfi fr£ 8M^0fI5:tts^a -;i/BB 
*l^^j8-r^^--fe* (e c 3 . 2. i. 2) &f^ffi^itszii:ici:y, -is^: 

(1) lCfctt&m#l ^fel±2^feS^DV^-;i/IH«|^CD*^e>tl^>c dtf) 
^©^^S»2 0 — 7 0-C, »JKtt3 0~6 0lCT'|)y, jgjSBf f^tt 0 . 
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z£ (1) tCfcttSmtfl T'fe-5^n"77 -^gH^fe^^tlSo 
[0 0 3 6] 

(i) K.&v&mj$3 m±t*&&2 j -jimmftzmzm-erizG.^ 
±mtmm<D^rx% i/^Dmh'j>w; h^>^^i^-ificj:o 
T#^>n-g>— $Li% (i) tcfettsm^i 8®.<Dm&gs<Dmmzm-?z>9w? 

[0 0 3 7] 

u-?; -As&mfttf-mmmxmbtiz (W9-249 6 8 sw, nm* 

11-21291 „ 
[0 0 3 8] 

^mmo^mz <fc y , buib 2 -sgir -;i/«> 6 ®L<Dim.m*ummxum b 

[0 0 3 9] 

l±, 7tfM, 'O^-n/aS, tf/tn-f;i/S, ^oaTir^;i/S. i/7*y;>f 

u^s, t -7*f^j?7i-A/S/y >n/S. h y ^^^^y^i/Sfejtt^h y^;i/S 
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[0 0 4 0] 

vxit. T-fe^-;^. "C>y>f^/a£, tr/tn-f;i/^ >7uum.?-)vmia&x$\s 
u^f;i/j/'j;i/i^j:t;h'jf ;b^<z> x - ^ am* & *u * t* =fe> t 

[0 0 4 1 ] 
[0 0 4 2] 

ttft-^ftfiD^/I/Jfcjtfl. 0 — 1. 5, *J*U<"ttl. 1 — 1. 3#J:V*. 
[0 0 4 3] 

M£«5~3 0TC, L<tel 0 — 2 5TC#<fc <, ^f&B#fg» 1 2 ~ 4 8H^ 

, L<1*2 0 — 3 0B#|^#J:V^ 
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[0 0 4 4] 

- (/s - l -73tf^7 2, 5, 7, 8 --x- h n v> 

-6-^--;k 2- (a-L-^Ay tf^y *^;i/-2, 5, 7, 8-^- 

F7^fJl/^07>- 6 2- (/S -D-^ri/DbT^^ *?-)\,- 

2, 5, 7, 8-f h7^^^n7>-6-*-^$:i5rt^t^5 (# 
®5p 10-75599 #) „ 
[0 0 4 5] 

. mtox-m^ik&& ($Sioog/ioomi) ^o^tttc=b^tf ( 

& U Affile <fc »J &m$tffi £ <fc IfcftJfMftttrtKias V>T3&£ 1/ fe«5tt»*^> 7 U 
[0 0 4 6] 
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[0 0 4 7] 

„ ^n^o^v^mmmm^n^mmm^ 4£#i> 

[0 0 4 8] 
[0 0 4 9] 



ffiIE#2 0 0 0-3 0 
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U-feU>, y;i/tfy K ynbfl/>^U l, 3-yfl/>^Un-^ 

©#fl5T^/3-;i/^, # y^s/x^i^r^^i/x-^;!/^^ 2-r/i/* 
;i/-N-;fc;uiK3f S/*^;i/-N-n Kn^J/ifM ^ x«7/*/<# > % 

n - \ sbm fi/Tv— L — ifj]/$$.y jK y ^- * */ x ^ i/ > t ;i/ ^ 

-;i/x— 5^K jKUt^ri/xf 1/>MMi^t;K iK'J tf* S/X3^ U>® 
U tfx;i/T;i/=i-;K */l/3K3f £/lf:=.;i/jKy v-^©Jg«f&HGt *-3r^&@^ 

odma-'jk, i?zswj**ym<DWjm. &mm. bht, bha, if* 

^•i±T. #$c, sue, »-Mf-r*£i:K:«j:y, 

. y/Ky-A, x^/b^s K >t*;k *y-2>^©¥©7£ 

[0 0 5 0] 

£m*lC*fLT0. l~9 01i%, fH<lil~8 011%t'S5 o 3©|g 
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[0 0 5 1] 

*ftm<D&NH>mm<D&&*it* smuts®. 

J: y&jt^tlSfcWT'&Stf, itif> ^DV/-;i/@Higg^i:bT0. 0 1 — 10 
OOmg/k gflcS/Btf)$gH(C&£i:e>{C 1 B IC 1 H^&ftRlBJC^'WTtft^ 

[0 0 5 2] 
[0 0 5 3] 

TMG: 2 - (o-D-jT^aif^yS/^) ^^-2, 5, 7, 8-^h^;* 

f;^n?>- 6 (#^ 7 - ii 8 2 8 m&m.) 

TMGA : 2 - (/S -D-A*^^ h tf^y 2, 5, 7, 8 V 

^*^M?W?y- 6 (#grqi9 - 2 4 9 6 8 8#£t$g) 

TMF R : 2 - (0 W^J i/JV) **-JU — 2, 5, 7, 8-^h 
7^^^D7>-6-t^ (4#H§¥1 1-2 129 

TMMA : 2 - (a -D-V>y tT^y 2, 5, 7, 8 b ^ 

^f/l/^7>- 6 1-2129 

agftili (uvb) Wt»^B&a>^fifcgttll 

i^;-;i/?:M^tlmM TMG^HSl, 2 0 0 nm~4 0 0 nmfflM 
[0 0 5 4] 

^^>f--XAA^*-J»ft*i»iNI^*Blfi (V7 9) *fettiE«B*AftJ»ft 
*2ffiF<*i»jMl^jttJft (NB 1 RGB) ^I1IW5. 0Xl0 4 I/mlt^ 
ft J:^lC$|ifcT?WSEU 9 6«^1/ - fO^ifl/C 1 0 0 /« 1 f oilU 3 
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7TC, 5%C0 2 #i^K'2 4Mi^ofc. ^tlttt, V79tCte 
10%TOit^OE-MEM^j|!! . NBlRGBtCttl 

0 %^S&ff At ^t© a -M EM^ifi (SIGMATO fcjg^fc (J^T3tie> 

[0 0 5 5] 

2 4M*$:^U =g-?:n;i/&2 0 0/il©Hank s ¥i§&$t^»?£ (H 
anks buffer) 2 [USfct£ Lfc„ f Lt, Hanks buffer 

©*$:^x;i/^fc»J l o o /t lflna-fcfcGDfczi^ ho-;i/p£:U ^nv;-;i/ 

IB«#©*«Fi8fil^ 1 mMt^5J:^IC^$^Ha nks buffer*: 
?x;vSfc»J 1 0 0 it lM7Lt~*)<D*:>? J -frmmfaWkMmii Lfco fcfe. 
13¥£4 6£:Lfc„ fit, (n^^E^-r^-Sg) Sffl^TUVB ( 

3 12nm) £ 6 0 m J / c m 2 mS* Lt=. 0 Mlifni^;b^-fttt^^Stf ( 
hzfziyttm. UVR-2) £J§VM:8l!J/£t,feo ffiM&.W.t>lZ&?nLJ\,Z 2 0 O 
/ilfflHanks buf f ert*2»U St?£Jgife£#?:i:;WC 1 0 0 /t 
lin^.7 2^ra^#$:^ofc 0 7 -a- h^/l/l/^ (0. 01 

5%) fc^o^WC 1 0 0 ijl liUX.3 f%mmm^fe a 3«?|8I««ifit:|»3feU @ 
Jttt (0. 5%*^7A/ffcK-0. 1 %&to#;w>?AzKi§$D 
1:2 0 0^1^1^00^, ®^S:Bi5*bfc 0 OV%T% iffit (5 0% 

[0 0 5 6] 



2 0 0 0-3 0 




#5p 1 1 — 0 9 3 8 



# 





(%) 


V7 9 


NB1RGB 




2 1±6 


4 5± 1 3 




TMG 


7 5±8* 


7 8± 1 6* 


TMGA 


8 3±7* 


8 3± 1 4* 


TMFR 


89±9* 


8 1± 1 2* 


TMMA 


9 6±9* 


7 9±9* 



* : P<0. 0 5 

[0 0 5 7] 

mtu& (uvb) mm^^f hij^ynmn^mmum. 

NB 1 RGBSrMSggtfl. 0X1 0 5 I/ml H&Z>£oKl 0 
MttCDa-MEMM (SIGMA*±$S) T'iiU 2 4 5t ^ I/- h (D&V 
xMClmlfoJfiU 3 713, 5 % C 0 2 #H^,T1? 2 4 B#fgig#£:fTo 
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